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6. Give an expression for the common tangential velocity, towards which 
the parabolic-perifocal, or dissociating velocity (fl'i/2) and the equatorial- 
rotation velocity both tend. 

7. Give an expression for the common velocity towards which the dis- 
sociating velocity (v'i/2) and the mean radial velocity (Prob. 1) both tend. 

8. Required the values of the common velocities in the Solar System, 
(probs. 5, 6, 7,) estimating the time of solar rotation at 25.4 days. 

9. Required the value of the ultimate velocity (Prob. 7) for the largest 
planets in the intra-asteroidal and the extra-asteroidal belt (the Earth and 
Jupiter), estimating Jupiter's day at 9.6 h. 

10. Granting the postulates of Problems 8 and 9, what is the sun's 
mean distance from the earth? 

11. What would be the ratio of elasticity to density, in any medium 
which would admit of the least velocity assigned to gravity by Laplace, 
(100,000,000 times the velocity of light), the ratio in air being assumed as 
unity? 

12. What must be the nature of a medium which would admit of an 
instantaneous velocity, such as Laplace supposed the velocity of gravity to 
be? — [To the foregoing probs. Prof. Chase appends the following answers.] 

1. t = 2^i/(/-rr); . • . Anr = It V(fr). 2. The conservation of areas 
requires that vcc (1-r-r). 3. rj/(/r)-M\ 4. roc \/t; r'cc-^i 2 ; . • . r' 
oc fr*. 5. v' oc j/(l -T- r) . • . (fr-^-v 2 )Xv — fr-^-v. 6. 2fr -~ v. 7. 
(2v-^-;r)(jr 2 -r-4) = \nv; substituting for v its limit, 2fr -s- v, we gat nfr-i-v. 
8. t of planetary revolution at sun's surface = 1 year -=- ^(214.86)* = 
10,020s. v' = i/fr = 2rer-s-10,020 ; v = 2m-s-(25.4X 86400). Therefore 
Prob. (5) = .13734r j (6) = .27468r; (7)=.4316r=o. of light; for v. of light 
= 214.86r-f-497.825 = .4316r. Sun-spot observatons give rotation-periods 
varying between 24.6 days and 25.5 days. 9. «'= 1 /(3963X5280X32.08) 
-^-5280 = 4.9m.; v = 24890H-86164 = .289m.; nfr-hv = 261m. = v. of 
planetary revolution at mean c. g. of Sun and Jupiter. Herschel's estimate 
for Jupiter's day is about 4 per cent, greater than that assumed in the prob- 
lem. 10. Jupiter's dist. -j- by sum of masses = 5.2028X214.86-^-1048. 
879 = 1.0658; i/(1.0658)X261X10020x214.86 -*- 2sr = 92,115,000m. 
11. Estimating v. of sound at .216m. ; (185,034 X 100,000,000 -i- .216) 2 
*= 7,338,321,000,000,000,000,000,000,000. 12. It can have no inertia, 
and cannot, therefore, be a material medium. 



Note, by Alex. Evans. — I find that in the last edition, 1876, Sec. 514 
of the Outlines of Astronomy by Sir J. F. W. Herschel, published by Ap- 
pletons, N. Y., the period of Saturn's rotation is restored to 10 b 16 m 00.44 s . 



